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Abstract— Helminthiasis may be caused by helminth that spends 
its live cycle within certain type of snail in the water, which 
usually penetrates human’s skin. Generally, snail-borne disease 
distribution highly depend on spatial distribution of suitable snail 
host. By controlling snail populations, it is expected to also 
control the helminthiasis in human population indirectly. We 
have done an observational research to explore the biodiversity 
indices of freshwater snail in water body of Sungai Papuyu 
Village, District of Hulu Sungai Utara - South Kalimantan. The 
site was chosen due to its regular basis of helminthiasis case 
throughout the previous years. Samplings were done twice, the 
first was in August 2014 and the second was in September. We 
collected snail samples using 1x1m quadrant along the water 
body of Sungai Papuyu Village. Each collection was repeated 
three times and transect site was separated 100m from each 
other. All collected snails were identified to genus level and the 
number of each genus was recorded for Biodiversity indices 
measurement. From both sampling, we have collected 276 snails 
from six genus. All six genus were found in the first sampling, 
while only four of the six genus were found in the second 
sampling. Biodiversity indices measurement (abundance, 
heterogeneity, evenness, and dominance) showed that this 
community was quite stable and the snails inside it were 
averagely diverse. Low level of dominance indicated that the 
chance for the snails to become intermediate host of helminthiasis 
was equal. Additionally, from the first sampling we found that 
Pila and Lymnaea were positive for cercariae, while only 
Lymnaea was positive in the second sampling. We also have 
identified that the cercariae was included in Gymnocephalous 
type, and Fasciola sp. was one of the species within this group of 
cercariae. This finding suggests that the local authority and 
community should be given information of the abundance of 
snails in their area in order to increase their awareness of 
cercariae prevention. 
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I. INTRODUCTION 
Generally, mollusc were divided into classes: Aplacophora, 
Bivalve, Cephalopod, Gastropod, Monoplacophora, 
Polyplacophora, and Scapphopod.[1] Among those classes, 
Gastropod was the largest group consisting approximately 
30.000 marine snail species, about 30.000 terrestrial snail 
species, and about 5.000 freshwater snail species.[2] There 
were 34 non-marine snail species (15 families) known to be 
potential intermediate host of disease in Indonesia.[3] 
Freshwater snail were potential intermediate host 
transmitting helminthiasis in human and animal.[3, 4] Several 
freshwater snail species were intermediate host for 
schistosomiasis, cercarial dermatitis, fasciolopsiasis, and 
fascioliasis. These diseases were cause by helminth species 
such as Fasciola hepatica, Fasciola gigantica, Schistosoma 
haematobium, Schistosoma mansoni, Schistosoma japonicum, 
Schistosoma intercalatum, Schistosoma mekongi, and 
Schistosoma malayensis.[5] 
Snail-borne trematode infection could occur through oral or 
helminth larvae that penetrate the skin. During the growth 
inside human body, clinical symptom showed includes 
urticaria and fever. After maturation and depend on type of 
infection, adult worm be produced and stayed in blood vessel 
or human internal body cavity. Different with other parasite 
infection, worms were not directly replicate inside human 
body, instead producing numerous eggs. These eggs that will 
spread to the environment through sputum, urine, or feces, 
continuing parasite life cycle.[6] 
Generally, snail-borne disease distribution highly depends 
on spatial distribution of suitable snail host. There was a 
condition where host are present but there is no disease. This 
was related to occupation and socio-economic factor, and most 
probably due to inappropriate environmental condition to the 
parasite growth.[7] 
Several similar studies about snail biodiversity compared 
snail abundance based on climate or ecology.[8-11] This 
research however, focused only in the area where 
helminthiasis case occurred, and positive samples constantly 
found until 2013.[12, 13] This research aimed to know the 
biodiversity indices of freshwater snail in water body of 
Sungai Papuyu Village, District of Hulu Sungai Utara - South 
Kalimantan. This research will be useful for controlling snail 
populations, and indirectly will control the helminth spread. 
 






This was an observational research with cross-sectional 
design conducted between March to October 2014. Samplings 
were done twice, in August and in September 2014. Snail 
samples were collected using 1x1m quadrant along the water 
body of Sungai Papuyu Village. Each collection was repeated 
three times and transect site was separated 100m from each 
other. All collected snails were identified to genus level and 
the number of each genus was recorded for Biodiversity 
indices measurement. 
III. RESULT AND DISCUSSION 
Among 66 snails collected in the first sampling, six genus 
were found, whilst on the second sample, of 215 snails 
collected, only four genus were found. Complete result of 
snail’s collection and biodiversity indices are shown in table 1. 
Pila was the most abundance snail in the first sample, while 
Bellamya was the most abundance in the second one (Table 1). 
Heterogeneity index indicates diversity level of genus or 
species in the community. Its value showed that snails in the 
both samples were in the average category (1.46 and 0,98). 
Evenness index, or the uniformity of snail species in the 
community, shown to be high in both samples (0.70 and 0,71). 
Evenness refers to how each species abundance contribute to 
the community’s diversity.[14] Dominance index was the 
indicator to identify a group of individuals that dominating the 
community. There were no dominant snail species in the 
sampling area, this was shown by the low level of Dominance 
Index (0.37 and 0.42). 
Totally, 276 snails collected from both samples in the water 
body of Sungai Papuyu Village. Instead of the difference of 
the most abundance snail found, Pila snail was consistent in 
both sampling sites, having relatively large number of 
individual found (Table 1). In contrast, Indoplanorbis and 
Gyraulus which were found in the first sample were not 
present in the second sample. This was probably due to the 
traffic of motor boat passing by in the first site was less than 
the second site. Small-size snails were easily unattached from 
water plants because of the moving ridge from the motor boat. 
Although Pila snail was used as duck foods by Sungai 
Papuyu villagers, yet the numbers was still high in both sites. 
This finding showed that snails in the areas were having high 
productivity. Larger size of Pila’s eggs also support the 
sustainability of this species. 
  
TABLE 2. NUMBER OF SNAIL PER GENUS FOUND IN THE SAMPLING AREA AND BIODIVERSITY INDICES 
Transect site 
Number of snail per genus 
Total 
Pila Lymnaea Melanoides Bellamya Indoplanorbis Gyraulus 
1st sampling  
1 0 0 0 0 0 0 0 
2 1 1 0 0 0 0 2 
3 3 5 0 0 2 1 11 
4 1 1 0 0 1 0 3 
5 0 0 0 0 0 0 0 
6 7 0 0 0 0 0 7 
7 1 3 0 0 1 0 5 
8 11 1 0 0 1 0 13 
9 8+ 1 0 0 0 0 9 
10 4 3+ 1 8 0 0 16 
Total 36 15 1 8 5 1 66 





1 7 0 1 4 - - 12 
2 12 0 17 2 - - 31 
3 10 0 3 16 - - 29 
4 13 0 1 37 - - 51 
5 10 1+ 4 27 - - 42 
6 5 0 2 14 - - 21 
7 8 0 1 20 - - 29 
Total 65 1 29 120 - - 215 
D 21.67 0.33 9.67 40.00 - -  
H 0.98 
E 0.71 






Number of snail per genus 
Total 
Pila Lymnaea Melanoides Bellamya Indoplanorbis Gyraulus 
C 0.42 
(+) snail positive for cercariae 
D = Abundance value; H = Heterogeneity (Diversity Index); E = Evenness Index; C = DominanceIndex 
Except Pila, another snail species found showed 
inconsistent number. This could happen due to biological 
factor such as predation. Some smaller sized snails were 
known as fish’s consumption. However, the possibility could 
not be confirmed as feeding behavior of fishes in both sites 
was not observed. 
Abundance value showed the number of individuals within 
certain size scale, in this research we use 1 m2 quadrant size. 
The result showed abundance value ranged from 0.33 
snails/m2 to 40 snails/m2 (Table 1). Heterogeneity index of 
both sampling were 1.46 and 0.98 showed that snails in the 
community were averagely diverse, and the spread were 
moderate. Our finding also showed that snail species in the 
community was highly uniform (E value were 0,70 and 0,71). 
Those value together with heterogeneity index indicated that 
the community was stable. Stable community could imply the 
ecological succession in the environment already reach climax, 
except external interference appear. This could be a hint for 
the human that any disturbance to the snail’s habitat could 
result in the dominance of certain snail species, which would 
be a problem if the dominant is the cercariae-carrier snails. 
Additionally, from the first sampling we found that Pila 
and Lymnaea were positive for cercariae, while only Lymnaea 
was positive in the second sampling. We have identified that 
the cercariae was included in Gymnocephalous type. Fasciola 
sp. was one of the species within this group of cercariae. 
IV. CONCLUSION 
Biodiversity indices showed that snail populations in 
Sungai Papuyu Village were quite stable, indicating that there 
were no snail species being dominant to others and the chance 
to become intermediate host of helminthiasis was equal. We 
have found cercariae from Gymnocephalous type with 
Fasciola sp. as one of the species consist in this group. 
Therefore, the local authority and community should be given 
information of the abundance of snails in their area in order to 
increase their awareness of cercariae prevention. 
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